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Amendi^d prior version 
IMPROVED TELESCOPE 

FIELD OF THE INVENTION 

The invention concernes the space telescopes and large membraneous 
mirrors. 

STATE OF THE FORMER ART 

PERKINS and ROHRINGER (US 4 093 351 ), LE GRILL (Fr 2 662 512), and many 
other authors describe membranous mirrors tied to a peripheral rigid 
structure and stiffened and shaped by means of electric charges. 
SILVERBERC, (WO 94/1 0721), describes a double flag membranous mirror, 
stiffened by surface charqes. and shaped by outside fields created by a rigid 
support. 

OUMIA I Qt NI I U (UG S 10a -5-i 3) dcocribcgT ^o^^ u^^o in ultra h i g h t fr e quency, a 
mi rr o r o bta r ncd by cu ring a r ot - ating re sm. 

LENINGRAD PREC MtCH UPii, (5U 161 5 655 A) describes a monolithic mirror 
self shapabie made up of two piezoelectric thin plates cfosely in contact on 
their whole surface, this mirror being curved overall by a single electrode 
acting on one of the plates, and locally by discrete electrodes acting on the 
other plate. 

ANDREAS THEODORO AUGOUSTI (GB 2 247 323 A) describes a monolithic 
mirror self shapabie made up of a deformable substrate covered on a face by 
a reflective surface and on the other face by a network of electrical 
conductors, the whole being located in a magnetic field with which the 
currents circulating in the conductors react. 

In these two last mirrors the electrodes or conductors in contact with the 
reflective surface oblige to a high thickness and/or a high rigidity to 
minimise the surface defects induced by these electrodes or conductors 
generative of electric and thermal constraints. 

None the preceding authors describes or evokes the folding of the mirrors. 
HUTCHINSON et all fUS Patent M' 5. 237.337) describe the folding of a 
concave me tallic membrane on a men drel. but th!s foldi nc seems be out of 
the topological rules. 
GOAL OF THE INVENTiON 

Th6 qpaiLof the invention rs to removg_the defects„Qf tho former art, in particular the 
necessity of a heavy frame, and the inabflitv to fold purely concave membranous mirror. 
SUMMARY OF THE INVENTION 

Spa - c - 0 - te l escope comp ri s ing7- at l east a membraneous m ir ror 1 and a -'firt^ctrairfrrg- 
membrane 2 fo r shap i ng m i rror 1 . 
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Macro and micro contror. Tine space telescope according to the invention comprises at leas 
a membraneous mirror K an actuating membrane 2 for micro shape bv mamlv electrostatic 
action the mirror 1 . and a magnetic field tied to tlie telescope for .ma_cr_o_shape the actuating 
membrane 2 bv e lectromaanetic action. 

These two levels of_ shape control allow to avoid the disavantaoes of ANDREAS THEODORO 
AU_COUSTl 

Parabolic free and without contact membranes. 

The mirror 1 and the actuatfnq membrane 2 are free to their penpherLes and are tied to the 
telescope bv means of their central part s, either directly or bv means of a device, 
Thev do not have.material contact between them, exept possible common contact in central 
part with the telescope 

Magne tic dipok for macro control A magnetic dtoole centered on the optical axis and tied 
to the telescope generate a maonetfc field axed on this optical axis and interactina with 
maQneti c_figld of centered or dfscret coils of ^he actuating membrane. 

P - araboifc — m^MTri >i-an e s. — The membraneous — m i rror — ? — and— t - h - o — a«ttf«rt^ft>§- 
memb r a rr e 2, arc made by spread ing a Ii-ct-ti 4 d fifm 3 w hi ch hardens on the 
stjrfac e of a Irq uld 4 co nt airh e d in a -etr cu l a r co n tainer 5 rotating around— a 

Th e m t t ^or 1 and the actuat i ng me mbran e 2 ar e t -r ed-t -eg-et-ft^r b y m ea n a — of 
frhc i p ccnt r a l esr -flanggs 2 .- 1 o r 2,2, cftf rrr d i r e-ccfy- o -r by mea n s — of a cyl in de r 

M- ftgnel i c d ipo le. - A mag n e t ic d i pole par a ll e l t o t he opt ica l axis i s r i g i dly t i ed 
t^"th e tGlcsco p c . 

If one e l ectrode - i s r mplcmcnt e d by a spiral sha p e d-^trrfee e d e s i gn, i t works 
b y el e ctrostat i c effect when r w current f i ows, and by magn <> ti r rffrrt w hon -^ 
curren t iS '-p n'&s e- nt. 

BRIEF DESCRIPTCON OF THE FIGURES 

r ig , 1 Mirror 1 a nd actuat i ng membrane 2 

f ig . 2 , J M e mb r anO"2 on roxa tin- g -H- quid. 

^- g- 4, 5 fHt^g- tt - nd hand l e fo r - handli n g of th e m em bra ne 2. 

r i g, 6 W< r mbrane w i th d- ownward f l anges. 

r i g. 7 — M - c - m - brane w ith ih p ward fla n^'e^ 
Fig. 8, 9 , 10 ■■ F ol ding of t ^v^-rfhhPf^ 

Frg 1 - Mirror 7 with actuat ing membrane 2 and maonetfc diooles 3 and 4. 
Fig 2 - Aauatinq membrane 2 with electrodes 
Fig 3. 4. 5. 6 - Folding of the_rriirror. 
LIST OF THE ITEMS 
1_- Membranous_mjrror 
2 - Actuating membrane 
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3 - Peripheric coil inducina magnetic field 

4 - Central device Inducting magnetic field 

5 -.Circular centered electrode acting upon curvature of the actuating membrane_2 

6 - CirCM.IajLl.ocal electrodes having iocal effgt pn aauating mgmb.rane 2 

7 - Conducting surface of the mirror 1 

S Specific electrodes of the actuating mem brane 2 act ing the mirror 7 

DETAILED DESCRIPTION 
Mfr f or and actuating memb r a nrer 
rtrs t p referred i mp l ementat fon (T i g. 2). 

0 - n ta:k e s a li qu i d 4 i n— et r>— hor i zonta l co n tainer 5 rotating ■ 5 ^ m ^ C K)^^h ly a r ound a 
y& rt -t ca -l- axfs. The n , a smal l amount of a n other li quid 3 i s - CKw re d over I t al l 
t h e w ay to the e dge 5.1 (y f^o^ta l ner 5. 

Th i s — new it qt ttd — will wet the ^d-g-e — 5-H — trrrd — wrH — 3 o 1 1 d i f y by spontan e o u s- -o-r 
induced c tt r -i n^- ther e by creat i ng - a m e mbrane 2, 

Second prefer red i mpl e mentati on. I t d i ffers from th e o ne b e fore i - n-t h-at-t^ 
li q uid 3 - contains a di s s o+ ved produc t- wh i ch, after evapor - a r t io n of the l iqu i d 
3, wi ll fe a vc -a- f i-l m onto th e un d-e rly t ng liquid. 
I n a va r kmt case, li qu i d 3 a l so conta in s suspended fib e rs - . 

Th i rd pr eferred t n1p^eme ^^a^f o n (P i g. — 2). I n - th?s cq 5^ , t h e l iqu i d 3 on l y 
oo-n-ta-ins suspende-d — fi b e r s — w hi ch, — after — e vapor at io n , — w l 1 1 — eretrt-e a fibrous 
laye r s u s ce^ptt b ^■ c to rece i ve a reg i n that - c^n - bc c ur e d . 

A — ^mooiHri-n-g — l ay e r — b — sup eri mposed — ofl — — compos ite — lay e r — s o -t - hat - the 
T^ ughn - ess of t h is c otn-po- s H te l ay e r do es n ot show i ng at the su r face of the 
smoo t hing l ayer, or be sma l le r a pre set va i ttov 

Fourth pref e r re d i mplementatio n , i t H i f ffH^ f r nm the f i rst in - that th e liqu i d 
3 — r5 — obta i ned — by wnuf taneous — or cons e cut i v e — add i tio n of two — different 
1~i~q^ i d"3"r 

rif t h p r<aferred i mpl em entat io n. Liquid 3 i s — Q r b - i»c n t, and the mc -m b r a n e 2 is 
created by a li qu id or a gag that sol i dif i es d i rectly onto t h e surface of th e 

Reflec tin g l ayer—A reflecting med i um Fs put on-th e membrane wh il e It i s st il l 
o n the rotating li qu i d 4, n a n^ o h y - toy the a tao k'tft- g ' layers having a p p r o p r i ate 
dietcctric ind i c e s a n d a pprop riat e th i ckness e s - 
Surface dc gi g ns . W hi le it is -stiH on main liquid 4,- the—m- c m b r an c 2 — i a locally " 
cever-ed:^ — b - y means i n accorda r Kie w i th the former art, with a conduct i ng 
s ev e ring i n th e shape of su r face des i gns 7, i n -so -^ i n g creating a n u mb e r ot 
annular clectr ^ ck^ — centered on the &p^^k^ a l axis, acting - tt- p - o f i th e rad i us of 
ctrf^ pt - ur e , and a numb er o f l ocal electrod e s act i- ng - upon lo cal defect - s - . - 
I - MIR ROR, ACTUATING MEMBRA NE, AND MACNETlC DIPO LES 
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ft is o bvious that, when the membranous mirror l and the dclualjnu membrane 2 wfll be 
unfolded in space, thev do not wrJI_take back spontaneously their original perfect oarabolrc 

Magnetic field tied to the telescope 

Telescope is fitted at Its bottom, at the level of the mirror, with device oeneratinq magnetic 
field renrerpri on the axis ot this telescope, 

A circular coil made of conducting element, axed on the optical axis of the telescope, when 
ciciivated by an electric current, generates a magnetic field axed to the axis of the telescope. 
The magnetic field can be generated by a coil 3 of diameter eaal or biger than the 
membranes, or bv a coil or magnet 4 internal to the centraLhole5_of the membranes. 
Thi$ magnetic field of the dipoles 3 or 4 inte racts with the magnetic field genered bv 
electro des implemente _ d_o_n the actuating membrane, aflowina a macro control of the_shape 
of th^js actuating memh rajig^ 
Mirror and actuating membrane. 

Surface circular electrodes on actuaiilnq membrane. The membrane 2 ?s locally covered. 
bv means in accordance with the former art, with a number of annular conductive electrodes 
5 Centered on the oDtical axis, and a number of local anular conductive elearodes 6. 
Actuating coi|^„ 

When thev are feeded bv electric current, discrete coils S and 6 of the actuating membrane 2 
flfirierate magnetic; fields interacting with the ma^gnetii; freld of th^ thq t;elgs5yj>.q,..sP-as.j:p 
maintain the desired shaoe of safd membrane and to keep It centered on the optical axis of 
the telescope. 

The cent ered coils 5 generate an axial magnetic field acting on the radius of courvature of 
the actuating membrane 2, and the local coils 6 generate local piagne^ ic ; fields having local 
actions 

The actions of coils 5 and 6 give an approximate parabolic_jsbape_to_th_e_^actuatino membrane 
2 fitted wiTh rhP<ig> cnil*; S and 6 

The final perfea parabolic shao_e_ is given to the mirror membrane 1 bv the electrostatic 
forces, existing between the conduaing surface 7 of the mirror membrane and electrodes 8 
present on aauating membrane 2. 

Electronic spread m the membrane. Stabilisation of system constituted bv 
mirror 1 and actuating membrane 2, . The actuating membrane 2 t wh i le stH I 
ofl — hr qu i d 4, is locafly covered, by means of the former art, with a thrn 
structure Identical to that of an integrated multilayer circuit h;iving 
conducting, insulating or semi conducting elements, contiguous or 
s uperfm posed . 

Electrical supply of these surfaces designs is provided by surface conductors 
linked to a power supply through the center of the membrane. 
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These surface designs IC. when integrated to the actuating membrane of the 
mirror, allows, according to the invention, through the use of a capacmve 
coupling between PlPrtrndes 8 o f t h e actua ting merphrane ? and thq metal . l . . i l 
l^ y^. r nf the minor m^bran ^ n d the m r r r^. a self control of the distance 
between mirror and membrane, and consequently the stabilization of the 
$hape of the membranes without the intervention of the central system. 

ALiudiiuy cuib. iLl.i ii n in huuuiii. aL Lliu IL rilM mirr.:>rT 

wtth- a - coi l rmtde of ^Mic lu cUn g c l Gmontii- 

T i . c m i l c r aat rr i g n n >^ r T .t^. ^u U nu a L li./ulc d by a n clcc t ric- ^^tw^tnr-a' 
m agnet t c-fie l d pa ra^te+-to a^i u u f Li m m l cr i cop r - 

Di^ULlL c u i l a 7 of the acLuuiiny memb ran e ><m II i nto n ed with ^' " ' ' /^"^ ^^^^"^^ 
fte kl. . u aii to ma i nuii. i hc dcs i rcd-^i l tdpL u f .uU ■■iL m hr'^ nr a i tU l u keep h> 
ce n tered on the opt tc al ax i s o ^F-t he telcacoptr r 

q q^e u . e i ubia ii c 2 fitted wit li l u iI^ haiv ^^i ily a n tMi|>rn viiiiaU shape, am J- 
H i e fi na l s h ape is jj i^eu lo l l i L n n " or m^M nU. ci i.L I b y Li n , rl n rt r n Tt r rt i^ 

ftH ^ eu «« i s tin g b. u^ c.m. U . l Lm > J u L Li i i g j u rla c e U o f lH'- "" r mhrnm^ 

and cicctro cle s 9 pr - e - s e nt on - n r embranc 2. 

Wr i-iu . e u ntr ol . Su r fa ce electT o i nc cii' Lu l u i n i .Mj nu«^d lu the m n mb r«^ 

eluM i. y ma n ufgctur rn y, co ntro l L it e pu icnt i a l ^ ul Mil cIll U uiI H n g iipn n 

Urn mirror, - as well oa fti e n idy im t i e f ie l d of t l ie i iiliii U i a i n. c o iU a nd th<^ 
fri ayiictic f i eld of the tel e scopo r 

The m eul l iood suifdce 0 of Uie mirror 1, cr i any cu .id uLLi. m .u. f acc. s h oul d- 
U i tt luri&eUv e s t irfa -c f. be dielcctrrc. will i i' iil i uHy be an 0 potcntitrfr 

Lle ai ud C? 0- of act it ot m^-m^fr^te^ xi ^ a i L . *- L uL yu'^ 1" ^' '^'' 

p o l L uliAlit. a nd a. a ru^uU. Ucclujcl er in crease the ■ . ■ aUlivc ril-.toncc 
b e tween mi rror an <t-« <:tuat i ng m - e tn b r ane; 

I n thia m anner. -r nvp ort ant loeai d t at u ibi D n of the actuat i ng tii eu ' bi une. 2 w ill 
not p r ev e nt g e tt mg a pe i fe e t jha p e for th - c - mirrO 'rT 

M^rrft and micro controls. The system, accor ding tO t he invention . j^ePftf^Tf"^ »onq range 
:.rtinn ;,rtinQ nn thp art.^afirtp membrane th rough the reles<;ope maqneti<; field |nterag;inq 
with the fields generated bv current flow i ng in electrories S or 6 of the actuating membrane . 

and bhori range action r-*-—] 1 ^^ f-'H't betwp^n metalllr layer 7 of thg 

membranous mirror and electrodes 8 of the actuating membrane, 

Mano and m icio contr o ls. The : > yi > i t i m . u ccu rding tu L l a l m, ^upaiates l ong 
fa f i- ge action acting u n the actuating m ^^rri^fatt e L hr ough magm - iic ficids - 
i n tc r aet l ng w i th - thc field of the-e o H. and - a -li uu l a iic j t i a tJ ti oi i a L li ii p t hr n u g h 
M^ / tri c f i eld betwee n membranes T 
Rotating conta i nef T 
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I i rst p re f err^ i mplementat i on (T i g. 4 and 5). Th e e d ge ^. 1 — of a c i rcular 
ro - taTrt>g -- cowainer 5 i 5 surmounted and i n contact - ^ ^A^ f t t^ a ring T Q - hav ii ig - 
handl i ng means 11, such as hamf l- os - a fh^ wi n g this ring to b e grabb e d and 
tak d n-a wayf r o m - t - h £ q d - g e . 

The - mem - b - ran. e— 2 - cre - ated-when th e f i lm 3 s - c^ -fd-i f ies, w i ll st i-e 4£ t he ring 10 
tiT€ re b y "a ll owin g t l r is ha -rr d l i iT^ 

Secon d - pr e f e rr e d i mp l em e ntat i on (Tig. G). T H' i e outside wa ti — 5 ,2 of - H te 

conta i n e r — i s a surface of revo l utio n . 

T h e m em brane 2 e -ytetrd-s-r4>y means of f or mer art, w t i> h- e qual or - gre - a-r er 
t^wk ncss. on the - outs -i- d e wal l 5,2 of the conta i-rbet^ ; pr eviously co a te d wfth a 
r m - n - ^-t i rk -t ng proHiicT, and i n so do ir^ ^^ - e r eat i ng a p p r i p h^ .r i c.a l f l ange 2 .3 that 
increas e s the stiffness of this p er iph ery, t he r eby a ll ow i ng i ^to recovcr -fee«er 
and faster it j orig ii ial 3hapc. 
^■ t -e n - ds w i th a th i ck e r band alk ?-wi-rr g handl i n gr 

In a va ria-tton (F i g. 7), the memb r a ne ext e nds-on— th c ini l de wa l l of the 
co nta i ner in th e shape of a fiange Z. 4Hrfgh e r than the rotating H qu r d -r 
T li i rd - pr e ferred im ple mentatio ti (Fig. G). The conta i ne i^ S has a - c - c i Tt ref 
circu l ar hole 5 .3 l imit e d by a wa ll n, 4 hnlri i T^g - t he . l iquid. 

Th e ext e rna l surface 5.5 of waM 5. 4 (fac i ng th e ax i s) ha - s — t 4r e shape of a 
c y l in dr l c al ' - Q r co n i cat - sur fac e uf re volution. 

Th - e membrane — 2 — is exte n ded, w i th — increased — th i cknc - is - s - ; — on — th^ — ejeterwtf 
su r face 5.5 , i n so doin - g cr e ating a n an n u l ar c e ntral -f f- effl -g e 2-1- 
Fourth pr e f e rred imp f emen tia-tf on . I n a v ar i at i on, the m -fr mb -r a ne I s ex-Hwd - c dr 
by a f l an - gc "Z -:- 2, — in the inside su r fa c e of the wal l of t h e contai n e r and 
th e r e for e raised above t h e r - ota - ting l iquid. 

Two Qx - a - mpics of arreng e me n t (f i g. 4 I> ) s ho w para ll el membranes and ba e-k-^^ 
ba - ck r n e III b I ck ii ea . 

it - MIRROR AND MEMBRANE FOLDING fFio. 4. 5. 6. 7) M4rro r arid m &m^^^ a^e fo l ding 

(rig. 8, 9, 1 0) . The mirror . T and the actuating membrane 2 are made totally 
or in part of a material with shape memory. 

After manufacturing, the mirror 1 and the membrane 2 are distorted in such 
a way that this distorslon is retained until new conditions appear, that brings 
back the initial shape. 

The membranes are concave; if one pushes (Fig. 8) the bottom of the 
concavity, at its center and perpendicularly to the tangent plane, It results a 
symmetrical circular distorslon which will intrude into the concavity. 
Examination of this previously concave surface then reveals a concave 
peripheral ring and a central convex surface. 
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This ceriLfiil convex iiurTdCfe; is equally pushtiU in the same conditions as 
before, and a new element of concave centered surface can be seen. 
Pursuing with the creation of alternately concave and convex surfaces, one 
obtains a surface resembling a series of circular, centered waves (Fig. 8, 9, 
10). 

The thickness of this folding. that_u>_thc vertical crest to crest distance, can 
be small as one wishes. It only requires an increase in the number of waves. 
hor example, the figure _6.show5.a cut in a concave membrane of any diameter^wjth a great 
number of waves. 

F or praaical drawing reasons, in particular for scale, the waves are invisibie. and this cut is 
shown by a narrow line, however laroe is t he c oncave membrane. 

Once these waves fixed according to proper physical conditions, the almost 
flat object so obtained can be scroll e d le ngthw i se wound onto itself. as a flat 
p_aper_circular disk .. 
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- II - SUBSTITUTE SPECIFICATION under 37_CFR 1. 121 <b)C3I 
Working document showing no new matter 

Each relevent paragraph of the substitute specification is put in connection with refevent 
paragraphs or lines of the immediate prior version (TE2001 0528c) filed on June 28, 2001, or 
of the original filed claims (TE980131), or with the original specfication. translation of the 
international published PCT text WO 96/10207, or the drawings of this PCT text- 
Each relGvent paragraphs is put in relation with former texts in 
italics, and former texts are in 9 points police 

OPTICAL DEVICE 

FIELD OF THE INVENTION 

The invention concernes thp <;pflr^ rf^lp?5ropes and large membraneous mirrors. 
STATE OF THE FORMER ART 

PERKINS and ROHRINGER (US 4 093 351), LC GRILL (Fr 2 662 512), and many other auth(>r<i 
describe membranous mirrors tied to a peripheral rigid structure and stiffened and shaped 
by means of electric charges. 

SILVERBERG, (WO 94/10721), describes a double flag membranous mirror, stiffened by 
surface charges, and shaped by outside fields created by a rigid support. 
LENINGRAD PREC MECH OPTL (SU 1615 655 A) describes a monolithic mirror self shapable 
made up of two piezoelectric thin plates closely in contact on their whole surface, this mirror 
being curved overall by a single electrode acting on one of the plates, and locally by discrete 
electrodes acting on the other plate. 

ANDREAS THEODORO AUCOUSTi (GB 2 247 323 A) describes a monollThlc mirror self 
shapable made up of a deformable substrate covered on a face by a reflective surface and on 
the other face by a networi<; of electrical conductors, the whole being located in a magnetic 
field with which the currents circulating In the conductors react. 

In these two last mirrors the electrodes or conduaors In contact with the reflective surface 

oblige to a high thickness and/or a high rigidity to minimize the surface defects induced by 

these electrodes or conductors generative of electric and thermal constraints. 

None the preceding authors describes or evolces the folding of the mirrors. 

HUTCHINSON et all (US Patent N™ 5,237,337) describe the folding of a concave metallic 

membrane on a mandrel, but this folding seems be out of the topological rules. 

GOAL OF THE INVENTION 

The goal of the invention Is to remove the defects of the former art, in particular the 
necessity of a heavy frame, and the inabrlity to fold purely concave mennbranous mirrnr 
SUMMARY OF THE INVENTION 

Macro and micro control. The space telescope according to the invention comprises at least 
a membraneous mirror 1, an aauating membrane 2 for micro shape by mainly electrostatic 
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action the mirror 1 , and a magnetic field tied to the telescope tor macro shape the actuatin 
membrane 2 by electromagnetic action. . 
Tliese two levels of shape control allow to avoid the disavantages of ANDREAS THEDDORO 
AUCOUSTI ^ 
Thes^ elements ar& soon in TE2001 0528c, page. ^4^\\m 10 : 

Magnetic d I pole. A magneilc dipole parallel lo ihe optical axis is> r iyidi/ tied to the telecope. 
Paga ^ line 34 : 

Actuating coils. The telescope is fitted at its bottom, at the level of the mirror, with a coil made 
of conducting element. 
Page^, line 20 : 

Macro and micro controls. The system, acdrding to claim, separate long range action acting on 
the actuating membrane through magnetc fields interacting with the field of the coiln and short 
range action acting through electrc field between membranes. 

It is obvious that the macro and micro control require that the membranous mirror and the actuating 
m^mhran^ do not have contact between them or with telescope device, except in their central parts, 
with the telescope. 

Parabolic free and without contact membranes. 

The mirror 1 and tho actuating membrane 2 are free to their peripheries and are tied to the 
telescope by means of their central parts, either directly or by means of a device. 
ih^se elements are in original filed claim If, translation of published inxernaxionai PCT text 
WO 96/1 0207 : 

f) the mirror and its actuating membrane are constituted by concentric membranes, free at their 
peripheries and tied by their central parts, directly or by an intermediate device 
These elements are too in TE200 10528c, page 2^ line 7 : 

The mirror 1 and the actuating membrane 2 are tied together by means of their centrales flanges 
2.1 or or 2^, either directly or by means of a cylinder 6 

They do not have material contact between them, exept possible common contact in central 
part with the telescope 

Original PCT figures 1, 27, and 43, show clearly that the membranous mirror and the 
actuating membrane do not have contact between them, except maybe at their central part. 

We can soon conclude atsolutiy, from the upper elements, that the memtranes are free 
and without contact between them or with an other device^ except in their central parts 
witjihe telescope 

Magnetic dipole for macro control A magnetic dipole centered on the optical axis and tied 
to the telescope generate a magnetic field axed on this optical axis and interactmg with 
magnetic field of centered ordiscret coils of the actuating membrane. 
Soon seen upper 

1 7/07/06-1 8:02 1 4 US 08/809.620 (TE2006071 7c) 

Coulven VERNOIS - No new matter 



PAGE 16/19 ' RCVD AT mm 2:38:53 PM [Eastern Daylight Time] ' SVR:USPTO£FXRF-6/38 ' DNIS:2738300' CSID:+33297611127 ' DURATION (m^piM 



02/05/2009 20:49 +33297611127 
17/07/06-19:02 

BRIEF DESCRIPTION OF THE FIGURES 

Fig 1 - Mirror 3 with actuating membrane 2 and magnetic dipoies 3 and 4. 
Pig 2 - Actuating membrane 2 with electrodas 5 and 6 
Fig 3, 4,5,6- Folding of the mirror. 
LIST OF I Ht ITEMS 

1 - iWembranous mirror 

2 - Actuating membrane 

3 - Peripheric coil inducing magnetic field 

4 - Central device Inducting magnetic field 

5 - Circular centered electrode acting upon curvature of the artuating membrane 2 

6 - Circular local electrodes having local effet on actuating membrane 2 

7 - conducting surface of the mirror 1 

8 - Specific electrodes of the artuating membrane 2 acting the mirror 1 
DETAILED DESCRIPTION 

I - MIRROR* ACTUATING MEMBRANE, AND MAGNETIC DIPOLES 

it is obvious that, when the membranous mirror 1 and the actuating membrane 2 will be 
unfolded in space, they do not will take back spontaneou<ily their original perfect parabolic 
shapes 

Magnetic field tied to the telescope 

Telescope is fitted at its bottom, at the level of the mirror, with device generating magnetic 
field centered on the axis ot this telescope. 

A circular coil made of conducting element, axed on the optical axis of the telescope, when 
activated by an electric current, generates a magnetic field axed to the axis of the telescope. 
The magnetic field can be generated by a coil 3 of diameter egal or biger than the 
membranes, or by a coll or magnet 4 internal to the central holes of the membranes. 
This magnetic field of the dipoles 3 or 4 interacts with the miiynetlc field genered by 
electrodes implemented on the actuating membrane, allowing a macro control of the shape 
of this actuating membrane. 
Soon seen upper. 

Mirror and actuating membrane. 

Surface circular electrodes on actuating membrane. The membrane 2 is locally covered, 
by means in accordance with the former ari:, with a number of annular conductive electrodes 
5 centered on the optical axis, and a number of local anular conductive electrodes 6. 
Actuating coils.. 

When they are feeded by electric current, discrete coils 5 and 6 of the actuating membrane 2 
generate magnetic fields interacting with the magnetic field of the the telescope, so as to 
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rnairilain the desired shape of said membrane and to keep it centered oh the optical axis of 
the telescope. 

The centered coils 5 generate an axial magnetic field acting on the radius of courvature of 
the actuating membrane 2, and the local coils 6 generate local magnetic fields having local 
actions 

The actions of coils S and 6 give an approximate parabolic shape to the actuating membrane 
2 fitted with these coils 5 and 6. 

The final perfect parabolic shape is given to the mirror membrane 1 by the electrostatic 
forces existing between the conducting surface 7 of the mirror membrane and electrodes S 
present on actuating membrane 2. 
Soon seen upper 

Macro and micro controls. The system, according to the invention, separates long range 
action acting on the actuating membrane through the telescope magnetic field interacting 
with the fields generated by current flowing in elearodes 5 or 6 of the aauating membrane, 
and short range action acting through electric fields between metallic layer 7 of the 
membranous mirror and electrodes 8 of the actuating membrane. 
Soon seen upper 

Electronic spread m the actuating membrane. Stabilisation of system constituted by 
mirror 1 and actuating membrane 2, The aauating membrane 2 is locally covered, by 
means of the former art. with a thin structure identical to that of an integrated multilayer 
circuit having conducting, insulating or semi conducting elements, contiguous or 
superimposed. 

Electrical supply of these surfaces designs is provided by surface conductors linked to a 
power supply through the center of the membrane. 

These surface designs IC of the actuating membrane 2 allows, according to the invention, 
through the use of a capacttive coupling between electrodes S of the actuating membrane 2 
and the metallic layer / of the mirror, a self control of the distance between mirror and 
membrane, and consequently the stabilization of the shape of the membranes without the 
intervention of a central efearonic system. 
Soon page 2/, fine 20 m TE200 10528c 

11 - MIRROR AND MCMBRAM£ FOLDVNC (Fig. 3, 4, 5, 6, ). The mirror 1 and the actuating 
membrane 2 are made totally or In part of a material with shape memor/. 
After manufacturing, the mirror 1 and the membrane 2 are distorted in such a way that this 
distorsion is retained until new conditions appear, that brings back the initial shape. 
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The membranes are Qoncava; if one pushes (Fig, 3) the bottom of the concavity, at its center 
and perpendicularly to the tangent plane, it results a symmetrical circular distorsion which 
will intrude into the concavity. 

Examination of this previously concave surface then reveals a concave peripheral ring and a 
central convex surface. 

This central convex surface is equally pushed in the same conditions as before, and a new 
element of concave centered surface can be seen. 

Pursuing with the creation of alternately concave and convex surfaces, one obtains a surface 
resembling a series of circular, centered waves (Fig. 4. 5, 6). 

The thickness of this folding, that is the varticai crest to crest distance, can be 'as small as 
one wishes. It only requires an increase in the number of waves. 

For example, the figure 6 shows a cut in a concave membrane of any diameter, with a great 
number of waves. 

For practical drawing reasons, rn particular for scale, the waves are invisible, and this cut is 
shown by a narrow line, however large Is the concave membrane. 

Once these waves fixed according to proper physical conditions, the almost flat objea so 
obtained can be wound onto Itself, as a flat paper circular disk, allowing an easy transport 
and an easy launch.. 
Soon in TE200 10528c, page 2/; line 77 
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